Key indicators: single-crystal X-ray study; T = 150 K; mean (F-B) = 0.004 Å; disorder in main residue; R factor = 0.045; wR factor = 0.121; data-to-parameter ratio = 11.9.
The title compound, C 7 H 15 N 3 P + ÁBF 4 À or [PTA-Me] [BF 4 ], is the N-methylated derivative of the well known water-soluble aminophosphine 1,3,5-triaza-7-phosphaadamantane (PTA). The asymmetric unit consists of a cage-like cation [PTAMe] + and a disordered tetrafluoroborate anion; two F atoms are disordered equally over two sites. A network of weak intermolecular C-HÁ Á ÁF hydrogen bonds results in a threedimensional supramolecular assembly.
Related literature
For general background, see: Kirillov et al. (2007) ; . For a comprehensive review of PTA chemistry, see: Phillips et al. (2004) . For the synthesis of PTA and [PTA-Me]I, see: Daigle et al. (1974) ; Daigle (1998) . For related organic structures, see : Jogun et al. (1978) ; Forward et al. (1996) ; Otto et al. (2005) ; Kirillov et al. (2008) . For related metal-organic structures, see: Kovacs et al. (2004) ; Smoleń ski et al. (2003) ; Pruchnik et al. (1999) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) 
Comment
Being interested in the coordination chemistry of aminophosphine 1,3,5-triaza-7-phospha-adamantane (PTA) and related ligands (Kirillov et al., 2007; Smoleński & Pombeiro, 2008) , we have prepared compound (I) from the analogous salt,
[PTA-Me]I (Daigle et al., 1974; Daigle, 1998) , to determine the coordination behaviour of the [PTA-Me] + species in the absence of iodide ions.
Compound (I) crystallizes in an orthorhombic crystal system and its unit cell is composed of a cage-like N-methylated
+ cation whose positive charge is balanced by a disordered tetrafluoroborate anion ( Fig. 1 ). The title compound appears to be isostructural to the related salt (Jogun et al., 1978) that possesses the same anion but the P-methylated [PTAMe] + cation. The geometrical parameters for (I) are comparable to those of other compounds with N-methylated PTA cores, either free (Kirillov et al., 2008; Otto et al., 2005; Forward et al., 1996) or coordinated to the metal centres (Kovacs et al., 2004; Smoleński et al., 2003; Pruchnik et al., 1999) .
In ( 
Experimental
An aqueous solution (25 ml) of [PTA-Me]I (1.00 mmol, 300 mg) and a methanolic (25 ml) solution of Tl [BF 4 ] (1.00 mmol, 300 mg) were combined at ambient temperature [Caution: Thallium compounds are highly toxic and thus must be handled with extreme caution]. The resulting white suspension was stirred for 15 min and then filtered off, giving a white powder of thallium iodide that was discarded. The colourless filtrate was evaporated in vacuo, resulting in a white solid. It was recrystallized from MeOH to furnish colourless plates of (I) in ca 80% yield (after isolation by filtration and drying in vacuo).
[ All the hydrogen atoms were inserted in calculated positions (C-H = 0.98-0.99 Å) and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). Atoms F1 and F3 are disordered over two sites with equal occupancies.
Figures Fig. 1 . The molecular structure of (I) with displacement ellipsoids drawn at the 20% probability level. H atoms are represented as spheres of arbitrary radius. The disordered F1 and F3 atoms are shown over their two positions. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x+1/2, −y+1, z+1/2; (ii) −x+1/2, y+1/2, z; (iii) −x+1, −y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
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